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 This thesis examines the ability of the sustainably designed building to alter 
occupant behaviors using LEED for New Construction and Major Renovation, Green 
Building Rating System™ as a standard of measure. A cross sectional survey compares 
the pro-environmental behaviors, intentions, environmental knowledge, and pro-
environmental orientation of occupants working in a traditionally designed building and 
occupants working in a LEED-NC certified building located on the University of 
Nebraska - Lincoln Campus. While there is a visible increase in the pro-environmental 
variables for occupants working in the sustainable environment, data analysis indicates 
that these differences are not statistically significant for any of the measured variables. 
Significant correlations were discovered between an individual's environmental 
knowledge and pro-environmental behaviors as well as between an individual's pro-
environmental orientation and pro-environmental intentions. These correlations support 
past findings of multiple research studies completed in the field of environmental 
psychology. Due to limitations of this research these findings must be clarified through 
continued study in the area of behavior influencing design. 
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 Chapter I: Introduction 
 This thesis examines the relationship between an individual's pro-environmental 
behaviors and the sustainably designed building using LEED for New Construction and 
Major Renovation, Green Building Rating System™ as a standard of measure. Pro-
environmental behavior is field defined, for this thesis, as individual participation in an 
activity that furthers sustainable (green) practices by reducing or eliminating negative 
environmental impacts. These activities include reducing waste and pollution, increasing 
water and energy efficiency, and altering transportation patterns. In other words, pro-
environmental behavior is a complex web of environmental, economic, and social 
elements benefiting the current situation and dictating the livelihood of future generations 
when taken into consideration and put into practice.  
 In the United States, nearly 170,000 commercial buildings are constructed each 
year (Environmental Protection Agency (EPA), 2009).  “The environmental impact of 
building design, construction and operation industry is significant” (USGBC, 2005). In 
2006, buildings consumed approximately 39% of the total energy used in the United 
States (U.S. Department of Energy, 2009).  Each day, 13% of the approximately 410 
billion gallons of water withdrawn from the earth (Barber, 2009) are used to support 
buildings and their occupants (EPA, 2009). "The built environment has a profound 
impact on the natural environment, economy, health and productivity” (USGBC, 2005). 
Advances in technology and building science have made it possible for building owners, 
designers and builders to reduce the built environment‟s negative impact by employing 
sustainable building practices. In recent years, rating systems and certification programs 
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have been developed in an effort to provide the architectural and building industries with 
the tools necessary to design and construct high performance green buildings. Leadership 
in Energy and Environmental Design (LEED) Green Building Rating System™ was 
developed by the United States Green Building Council (USGBC) to provide third party 
certification that a building was planned and built using an approach that reduces or 
eliminates negative environmental impacts. The main objective of LEED for New 
Construction and Major Renovation (LEED-NC) is to "…evaluate environmental 
performance from a whole building perspective over a building's life cycle, providing a 
definite standard for what constitutes a „green building‟” (USGBC, 2005). The 69 credits 
and additional prerequisites obtainable in the LEED-NC rating system are based on six 
categories of performance standards: Sustainable Sites, Water Efficiency, Energy and 
Atmosphere, Materials and Resources, Indoor Environmental Quality, and Innovation in 
Design. The number of available points vary within each of the six categories. The 
overall number of points achieved by a building determines its position in one of the four 
levels of certification; Certified, 26-32 points; Silver, 33-38 points; Gold, 39-51 points; 
and Platinum, 52-69 points (USGBC, 2005).  
 Sustainable building programs such as LEED-NC focus mainly on lowering a 
building's negative impact relating to energy and resource use. Studies have repeatedly 
found that human resources are a much more influential cost associated with the function 
of an office building. It has been estimated that 89% of a company's operating costs are 
related to personnel expenses (Pyke, McMahon & Dietsche, 2010). A vital component to 
the achievement of certification in the LEED-NC rating system is the integration of 
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components which stimulate occupant involvement in sustainable practices in an effort to 
lower negative environmental influence and operational costs. The integration of bicycle 
storage, shower and changing facilities, designated low-emitting and fuel-efficient 
vehicle parking and alternative refueling stations, direct access to public transportation, 
and connectivity with community services all have the ability to influence occupant 
transportation decisions and reduce the negative environmental effects caused by vehicle 
usage. By providing an easily accessible area dedicated to the collection and storage of 
recyclables and educating employees on its use, solid waste can be diverted from 
landfills. Occupant satisfaction and productivity can be improved and absenteeism 
reduced by providing a healthy, comfortable and enjoyable interior environment.              
Figure 1 depicts the theoretical basis for the situational influence of an 
individual's pro-environmental intentions and behaviors. In this thesis, the LEED-NC 
certified building is the hypothesized behavioral context within which specific pro-
environmental behaviors are potentially influenced. Pro-environmental behaviors are 
identified through the examination of key design components associated with the LEED-
NC Green Building Rating System™. Identified building occupant behaviors are 
analyzed to determine the extent of the sustainable environments influence on pro-
environmental behaviors and intentions, environmental knowledge, and pro-
environmental orientation.  Environmental knowledge and pro-environmental orientation 
have been identified in past research as successful behavior influencing factors, and, as 
such, have been recognized as possible intervening variables in this study.  
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The objective of this research study is to examine the relationship between the 
LEED-NC Certified building and an occupant's pro-environmental practices. Data 
obtained from occupants of a LEED-NC Certified building and a traditionally designed 
building are analyzed with the goal of expanding upon the existing body of knowledge 
concerning behavioral context and pro-environmental behaviors. The results of this study 
should be of interest to those influential in the creation of governmental regulations, 
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CEO's and business owners, practitioners implementing sustainable building and 
construction strategies including architects, designers, and educators, as well as members 
of the USGBC and other organizations developing sustainable building certification 
programs.  
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Chapter II: Literature Review 
 Much research has been done in the field of sociology and psychology on how to 
influence and change behavior. As the negative impacts of humans on the natural 
environment become increasingly evident, researchers have begun focusing their studies 
towards discovering what influences an individual to participate in pro-environmental 
practices. The main goal of this type of research is to determine how environmentally 
detrimental behaviors can be altered into behaviors that support sustainable or green 
living objectives. In this literature review, I will discuss five key factors affecting pro-
environmental behaviors; Environmental Knowledge, Environmental Orientation, 
Environmental Sensitivity, Future Consequences, and Environmental Setting.  
 Environmental knowledge is the broad understanding of the relationship between 
humans and the natural world. It is awareness of the environmental issues currently 
affecting society and a comprehension of how to identify and resolve environmental 
crises, individually or as a group (Dupler, 2003). A number of studies have examined the 
relationship between education, in the form of environmental knowledge, and pro-
environmental behavior. Although there is some evidence to the contrary (Iwata, 1996; 
Tedeschi, Cann and Siegfreid, 1982), most studies report a positive relationship between 
environmental knowledge and sustainable practices.   
 Environmental orientation or attitudes have been established as powerful 
predictors of pro-environmental behaviors (Kaiser, Wolfing & Fuhrer, 1999). A person's 
environmental orientation is determined by examining the beliefs and values they hold 
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toward the environment. Some of the scales used to measure pro-environmental 
orientation and attitudes include the Environmental Concern Scale (EC) (Weigel & 
Weigel, 1978) and the New Ecological Paradigm scale (NEP) (Dunlap, Van Liere, 
Mertig, & Jones, 2000). In order to assess an individual's concern regarding the 
environment and environmental issues, the EC scale (Weigel & Weigel, 1978), a 16-item 
Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree) could be used. The 
higher the score, the more concern held by an individual for the environment. The NEP 
scale (Dunlap et al., 2000) measures pro-environmental beliefs by focusing on 
humanity‟s capability to upset the balance of, and to rule over, nature as well as limit 
human growth. The 15 items are measured based on a five point Likert scale ranging 
from 1 (strongly disagree) to 5 (strongly agree) using totals ranging from 15 to 75 to 
describe the strength of an individual's pro-environmental orientation. Due to their 
interrelationships, environmental orientation and environmental knowledge are often 
used in correlation to describe a person's pro-environmental behaviors (Sherburn & 
Devlin, 2004, Iwata, 1996, Iwata 1990 & Pursley, 2002).  
Sherburn and Devlin (2004) employed the Environment Preference Questionnaire 
(EPQ) (Kaplan, 1977), the EC Scale (Weigel et al., 1978), and the NEP Scale (Dunlapet 
et al., 2000) to assess the relationship between academic major, a valued place, and 
environmental concern for a group of seventy undergraduate students at a small liberal 
arts school. Environmental studies majors, economics majors, and students in a 
psychology class were surveyed. It was found that environmental studies majors scored 
higher (more positively) than those in other academic majors. The findings suggest those 
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educated in the area of environmental problems including “…harmful consequences of 
exploitation, over consumption and rapid population growth” tend to be more concerned 
with environmental issues.  
 Bickerstaff and Walker (1999) also examined the interrelationship between 
awareness, attitudes, and behavior change based on public perception of air-quality 
information distributed by the government. A mixed-method analysis employing a mail 
survey of 378 residents in three socio-economically diverse residential districts of 
Birmingham was initially utilized and followed by one-on-one interviews with 50 survey 
respondents. The survey allowed the researchers to obtain a broad view of current use of 
air quality sources while the interviews consisted of a more in-depth exploration of 
perceptions and attitudes. It was discovered that the interpretation and evaluation of 
information can be much more effective when it has value to a person's „local 
experience‟. The authors draw the conclusion that when the provided information or 
knowledge of environmental issues has significance (personal meaning and relevance) in 
day-to-day encounters, it has the potential to promote greater awareness and behavioral 
responses. 
 A similar response was found by Tedeschi et al.,(1982) when interviewing 106 
drivers in an attempt to clarify the relationship between variables such as knowledge of 
environmental issues, environmental concern, perceptions of personal or environmental 
control, and self interest. Of these drivers, 43 were in attendance of a free vehicle 
inspection clinic where car exhaust emissions were being measured. The other 63 drivers 
were not having their car inspected. It was found there was not a strong relationship 
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between the independent variables and whether or not the participants were having their 
car inspected. The researcher did discover that drivers attending the clinic had felt that 
pollution had a direct impact on their lives more often than those who did not attend. The 
author concludes that “heightening awareness of the direct effects of pollution on 
people‟s lives may be more effective” than general knowledge of environmental issues as 
a predictors of pro-environmental behavior.   
 As part of study II, Iwata (1996) also investigated the relationship “between pro-
environmental attitudes and environmental knowledge” by giving a sample of 120 
undergraduate students Iwata‟s (1990) 25 item five point scale of pro-environmentalism. 
Twenty of these questions focused on general environmental knowledge. As a result, 
participants were given an individual score of environmental knowledge which was used 
to analyze the relationship between variables. The author found, in contrast to numerous 
past studies, there is no significant relationship between pro-environmental attitudes, 
beliefs and environmental knowledge. The author suggests factors such as sample 
characteristics may have contributed to the results and explains the necessity of further 
investigation in this area. 
 According to Meinhold and Malkus (2005), not only is more research needed in 
this area, but the investigation must be focused even further. “Youth of today are the 
future policy and decision makers” and in order to understand the future resolution of 
environmental concerns, we must study the effects that adolescent environmental 
attitudes, knowledge and self efficacy have on environmental behaviors. Researchers 
utilized a 142 item survey titled Young People and the Environment (Pursley, 2002) on 
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848 adolescents between the ages of 14 and 18 years old. The authors hypothesized that 
adolescents who report more pro-environmental attitudes and higher environmental 
knowledge would demonstrate greater levels of pro-environmental behaviors. 
“…analyses showed that environmental knowledge is a significant moderating variable 
when predicting adolescent behaviors.” These results are supported by past studies such 
as Hausbeck, Milbrath & Enright (1992), Lyons & Breakwell (1994), and Tikka, 
Kuitunen, & Tynys (2000), who also found that a higher level of knowledge can 
influence pro-environmental activities in adolescents. 
As the literature demonstrates, numerous past investigations have discovered 
environmental literacy and environmental attitudes as variables influencing a person‟s 
pro-environmental behavior. A key concept revealed in research studies focusing on 
environmental knowledge and orientation is that the topic of environmental awareness 
must have a significance or personal meaning to an individual in order to have a direct 
influence on sustainable behaviors.   
 Environmental sensitivity, for the purposes of this literature review, is coupled 
with the terms empathy and emotional sensitivity. These terms are defined as sharing 
another‟s feelings, desires, ideas and actions and having the desire to influence these 
factors in order to alleviate detriment (Empathy, 2008). When applied to the 
environment, empathy and emotional sensitivity are depicted as cultivators of an 
individual's concern for environmental issues.     
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Several studies suggest that inducing empathy or emotions may be a potent 
technique for creating more responsible environmental attitudes and behaviors. For 
example, Berenguer (2007) utilized an experimental process on 60 undergraduate 
students to explain the prediction of an ”…increased helping behavior and attitude toward 
nature as a whole in those induced to feel empathy for a natural object (plant or animal) .” 
Empathetic feelings were measured in an interview response questionnaire after each 
participant had been subjected to treatment. The results indicated increased helping and 
more favorable attitudes toward nature were mediated by the effect of empathy on 
attitudes towards the natural object. These results lay the theoretical groundwork for 
continued research on empathetic feelings as a factor mediating environmental attitudes 
and behaviors.  
 Iwata (2004) examined the relationship between six psychological factors, 
including emotional sensitivity and pro-environmentally responsible behavior. 150 
students in an undergraduate introductory psychology course were given a 14 item Likert 
type five point scale of environmentally responsible behavior (Iwata, 2002). The 
researcher concluded that those who are emotionally sensitive are more likely to engage 
in environmentally responsible behavior than those who are less emotionally sensitive. 
This argument is similar with Iwata‟s (1992) positive correlation between emotional 
sensitivity and environmental awareness. The author states that “emotion is a significant 
detriment of human behavior, so that negative emotion directed against environmental 
deterioration can be expected to lead to various behaviors, which are intended to stop or 
reduce environmental deterioration” (Iwata 2004).  
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 The work reported here pertaining to environmental sensitivity proposes that by 
evoking an arousing feeling in an individual, such as empathy and emotions, we are able 
to better influence pro-environmental behaviors.  
 A consequence is defined “as something produced by a cause or necessarily 
following from a set of conditions (Consequence, 2008)”. In the context of this literature 
review, environmental future consequences are defined as future outcomes as a result of 
an individual‟s actions in the present.  
 The psychological concept of future consequences has been utilized as an 
influential factor of an individual‟s behavior to develop a construct that provides 
researchers with a defined variable with which they are able to measure and analyze its 
effects. The consideration of future consequences construct (CFC) (Strathman, Gleicher, 
Boninger & Edwards 1994) was used by Joireman, Van Lange & Van Vugt (2004) to 
measure the weight attached to immediate vs. delayed consequences of one‟s actions. The 
CFC is a measure of what someone is “…willing to sacrifice in immediate benefits like 
pleasure or convenience to achieve more desirable future states” (Strathman et al., 1994). 
As part of a larger study, the sample of 189 commuters CFC was assessed using the 12 
item scale developed by Strathman et al. (1994) through surveys handed out in a large 
city in northwestern United States. The researcher‟s hypothesis that a commuter scoring 
high in CFC would have a preference for public transportation and should be more 
sensitive to the environmental impact of cars was confirmed. The nature of this 
interaction is consistent with interactions reported in past studies indicating that 
individuals high in CFC are more sensitive to the long-term consequences of actions 
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having the potential to impact the environment (Joireman, Lasane, Bennett, Richards & 
Salma 2001; Joireman, Van Lange, Van Vugt, Wood, Vander Leest & Lambert, 2001; 
Strathman et al., 1994). 
 Joireman, Lasane, et. al. (2001) take a very similar approach in their research by 
also utilizing the consideration of future consequences construct (CFC) (Strathman et al., 
1994) and relating it with the extended norm theory (Schwartz, 1970) to investigate the 
relationship between the CFC and willingness to engage in pro-environmental behavior. 
One hundred ninety-one college students were given a survey which measured the 
participants CFC (Strathman et al., 1994) as well as perceived environmental 
consequences (Stern, Dietz & Kalof, 1993; Stern, Dietz, Kalof & Guagnano, 1995), pro-
environmental intentions and behaviors (Stern et al. 1993, 1995). As predicted, “…those 
scoring high in the consideration of future consequences expressed stronger pro-
environmental intentions, greater actual involvement in pro-environmental behavior, and 
a stronger belief in the personal, social, and biospheric consequences of environmental 
conditions” (Joireman, Lasane et. al., 2001). These results extend Strathman et al‟s 
(1994) work by demonstrating the relationship between actual involvement in pro-
environmental behavior and the consideration of future consequences (CFC) as well as 
integrating it with Stern et al.‟s (1993) extended norm activation model of pro-
environmental behavior.  
 As shown in the literature, the integration of the consideration of future 
consequences construct with the research allows the author to fully understand and 
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interpret the relationship between future consequences and its influence on pro-
environmental behavior.  
 While there have been many studies relating a person's individual characteristics 
such as environmental knowledge, environmental orientation, environmental sensitivity, 
and future consequences to pro-environmental behavior, limited research has been done 
on how the physical environment (or setting) can influence individual sustainable 
practices. Of those studies that do exist, a majority of them focus on the household or 
community setting (Barr, Gilg & Ford, 2001; Brody, Highfield and Alston 2004; 
Robinson & Read, 2005).  
Brody, et al. (2004) researched the relationship between proximity, exposure to 
natural features, and an individual's understanding and views toward maintaining the 
quality of the surrounding environment (environmental concern). A telephone survey was 
conducted on 3,200 households in the target areas of two major watersheds in San 
Antonio, Texas. Familiarity with the natural feature was measured by a “yes” or “no” 
variable while environmental concern was measured based on the participants' views of 
safety in relation to the features. It was found that driving distance had a significant effect 
on determining familiarity with the natural feature and views on its safety. Those 
respondents who lived in closer proximity to the water sheds were far more likely to have 
familiarity and awareness of their pollution levels. This research suggests that proximity 
is an important factor influencing awareness and knowledge of environmental concerns 
related to a natural feature.  
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 Rather than focusing on a community or household setting, researchers should 
consider focusing their efforts on a very influential setting where many spend a large 
portion of their life, the workplace. In 2008, employed persons spent an average of seven 
and a half hours per day ("American Time", 2009), approximately 50% of their waking 
hours and over 2000 hours per year in the workplace. One such research study focusing 
on the workplace (Tudor, Barr & Gilg, 2007) used a quantitative social-psychological 
approach to determine the nature of the relationship between the sustainable waste 
management behaviors in the work and home settings. The researchers collect data from 
a sample of 566 employees of a large public healthcare company in Cornwall, England. 
“The questionnaire sought to analyze whether there were any links between waste 
management practices at home and those at work, using the types of items recycled in 
both settings as „cues‟” (Tudor et al., 2007). The participants were also analyzed based on 
their overall sustainable waste management behavior in order to examine the connection 
between the two settings. The results suggested “there was a strong link in the sustainable 
waste management practices of employees between the home and workplace” (Tudor et 
al., 2007) which informs the researcher of a similarity in behaviors between the two 
settings. It was also found that the higher likeliness of an individual performing 
sustainable waste management across the two settings was primarily driven by pro-
environmental beliefs and attitudes they held. Due to the fact the similarities in behavior 
were driven by the employees underlying attitudes and beliefs about sustainable 
practices, the data is not able to fully clarify the connection in behavior between the two 
settings. Therefore, more research is needed in the area of environmental settings to 
confirm if pro-environmental practices and values that are utilized in one setting, such as 
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the workplace, have the ability to influence an individual's pro-environmental behaviors 
and intentions.  
 It is important to understand the key aspects of the physical environment or 
behavioral context which influence individuals to participate in pro-environmental 
behaviors. While there is little documentation currently available describing how 
buildings or workplaces influence sustainable behaviors, the concept of physical design 
as a promoter of sustainable behaviors has been effectively utilized and documented in 
the fields of product engineering and design.  As discovered by Kort, McCalley and 
Midden (2008), the design of a trash can has the ability to influence a reduction in 
littering through the use of norm activation. The researchers distributed fliers and 
observed the littering behaviors of 1,755 randomly selected participants in a popular 
shopping area located near the center of Eindhoven, Netherlands. Two test conditions and 
one control condition were utilized. Participants in the first test condition were prompted 
to consider their personal norms by looking at themselves in a mirror above the trash can 
which was conveniently located but at a sufficient distance beyond the flier distribution. 
The second test condition provided a mirror and a sign with the written statement, "Do 
you leave your litter lying around?".  The intent of the combining the mirror with the 
written statement was to activate both personal and social norms. The sign and mirror 
were removed in the control condition but equal access was continually provided to the 
trash can throughout all three treatment conditions. After being handed a flyer, 
individuals behaviors were observed and their actions organized into one of following 
four categories: flyer is dropped on the street, flyer is taken along, flyer is thrown in the 
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trash can or person disappears pre-maturely. Out of the 1,755 people observed, 1,352 
observations were determined valid and included in the results. The data depicts a 
significant reduction of approximately 50% in littering between the control group (no 
mirror or written statement) and the two experimental conditions (mirror and written 
statement). It was also discovered that the results were not significantly effective for 
participants under the age of 20. The researcher hypothesizes these treatment result 
differences are due to variations in personal norms that typically mature with age. Thus, 
the results of the research indicate societal and personal norms can be used and 
effectively activated by design for those over the age of 20. The author states, "The idea 
that design has potential to change behavior is certainly not new and has been a fervent 
belief of many designers and architects. ... However, much potential remains unused and 
could be stimulated by explicitly bringing together architecture, product design and 
environmental and social psychology, thereby engendering more powerful and targeted 
persuasive effects"  (Kort et. al, 2008).   
 According to Lockton, Harrisson and Statton (2008) "User behaviour is a 
significant determinant of a product‟s environmental impact; while engineering advances 
permit increased efficiency of product operation, the user‟s decisions and habits 
ultimately have a major effect on the energy or other resources used by the product. 
There is thus a need to change users‟ behaviour." The terms 'design with intent' (DwI) 
(Lockton, 2007) and 'behavior steering design' have both been used to describe a 
designer's intent to influence certain user behaviors. Lockton et. al (2008) describes key 
behavior influencing techniques effectively used in product engineering and design, 
including: design of affordances and constraints, persuasion, and context based design. 
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Strategic design of affordances allows the designer to control the users behaviors through 
the use of limited functions such as with the specific pre-set cycles on a washing 
machine, allowing the consumer the ease of selecting the most efficient cycle such as 
'delicates' or 'whites' to meet their specific needs. Strategic design of constraints is 
described as not allowing the user to advance in their process while utilizing inefficient 
procedures. An example of design of constraints is the creation of tablets holding the 
optimal amount of laundry detergent or fabric softener allowing for forced efficiency of 
product use. Persuasion utilizes product design to guide users in their decisions rather 
than forcing them to conform to predetermined standards as with affordance and 
constraint-based designs. One example of a persuasive design is a coffee maker 
indicating the amount of water needed to make a 'cup' of coffee allowing the users to 
complete their task with the least amount of waste. Another important aspect of 
persuasive design is making the users aware of their consumption and comparing it to the 
consumption of others with the intent of persuading them to alter their behaviors. Taking 
it a step further and putting consumption into financial costs is an even more effective 
tool persuading the reduction of excess use. Lockton et. al. describes the final approach to 
influencing behaviors with design as a combination of the three previously described 
approaches. The combination of these three elements "...leads to context-based DwI 
techniques, where affordances, constraints or persuasive elements are selectively enabled 
depending on the users behavior at the time."  In other words context-based design is 
automation of systems which automatically adjust to work at peak efficiency to the point 
where human interactions may no longer be required. An example of this is a washing 
machine that weighs the clothing to determine the size of the load and automatically 
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adjusts the amount of water and energy required to efficiently wash the clothing (Lockton 
et. al, 2008). These key approaches to designing for behavior change can be applied to 
many different fields within which physical things are created. Lockton et. al, developed 
'The Design with Intent Method', a toolkit to foster the integration of behavior 
influencing design concepts into the engineering and product design fields. LEED-NC 
Green Building Rating System is a similar 'toolkit' which has been developed for 
architects, designers, and building engineers to provide a system with the ability to 
regulate the environmental impact in the design and construction fields. As expressed 
earlier in this thesis, sustainable building programs such as LEED-NC focus mainly on 
lowering a building's negative impact relating to energy and resource use but as Pyke et. 
al (2010) explains, "Studies repeatedly find that human resources comprise the majority 
of total expenses associated with office buildings...Even modest improvements in 
productivity, absenteeism, and/or employ retention can substantially outweigh the 
traditionally sought-after efficiency benefits such as energy savings." In a white paper 
written for the United States Green Building Council (USGBC),  titled Green Building 
and Human Experience, Pyke et. al (2010) explains that while there are information 
systems continually being developed which provide data and management systems to 
regulate and gauge energy consumption and natural resource use, there is a lack of a 
similar understanding of the human experience within the built environment. "This 
imbalance undermines efforts to establish evidence-based feedbacks to improve green 
building guidelines and, ultimately, advance green building practice" (Pyke et. al, 2010). 
Research and development of reliable sources of information relating to the positive 
outcomes of the sustainably built environment are vital to the success of green building 
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practice.  Therefore, research and development of systems to sufficiently gauge the 
human experience within the sustainable built environment is required.  
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Chapter III: Proposed Study  
Over the past few years, a rising number of government entities and independent 
companies from all parts of the world have made sustainability a major component of 
their business strategy. To achieve this, they have had to discover ways to instill a culture 
of sustainability, often across a globally dispersed workforce. In order to become a role 
model to employees and reduce the impact of the built environment, corporations have 
begun utilizing sustainable building practices. The purpose of this study is to identify key 
components (credits or design requirements) associated with the LEED™ for New 
Construction and Major Renovations (LEED-NC) Green Building Rating System and 
gauge the strength of their influence on occupant pro-environmental behaviors and 
intentions, environmental knowledge, and pro-environmental orientation.  
Research Questions   
1. Which key design components associated with the LEED-NC Green Building 
Rating System™ influence an occupant's pro-environmental behaviors and 
intentions? 
2. Which key design components associated with the LEED-NC Green Building 
Rating System™ influence an occupant's pro-environmental intentions? 
3. How do occupants of a LEED-NC Certified building and occupants of a 
traditionally designed building compare in terms of their environmental 
knowledge? 
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4. How do occupants of a LEED-NC Certified building and occupants of a 
traditionally designed building compare in terms of their pro-environmental 
orientation? 
 
Hypotheses 
1. There are key design components associated with LEED-NC Green Building 
Rating System™ which influence an occupant's pro-environmental behavior 
and intentions. 
2. Working in a LEED-NC Certified building influences an occupant's pro-
environmental behavior. 
3. Working in a LEED-NC Certified building influences an occupant's pro-
environmental intentions. 
4. Working in a LEED-NC Certified building influences an occupant's 
environmental knowledge. 
5. Working in a LEED-NC Certified building influences an occupant's pro-
environmental orientation. 
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Chapter IV: Method 
 A quantitative cross sectional survey compares the current pro-environmental 
practices and intentions of employees working in a traditionally designed building (Site 
A) and employees working in a LEED-NC Silver Certified building (Site B) located on 
the college campus of the University of Nebraska - Lincoln in Lincoln, Nebraska.
1
  Sites 
A and B provide similar services for students, faculty, staff, visitors and the local 
community. Employees at both sites perform similar daily tasks. The buildings at Sites A 
and B were designed and built by world-renowned architects of their time to stand as 
icons on the University of Nebraska - Lincoln campus. 
 Buildings and occupants at Sites A and B are held to the same university-wide 
core values, sustainability standards, and regulations this includes several sustainable 
policies regarding; energy use, custodial services, recycling, as well as design and 
construction . The University of Nebraska's Building Energy Use Policy (2010) has been 
put in place to promote the following guiding principles: 
1. Reduce energy costs, eliminate waste, and conserve energy resources by using 
energy-efficient and cost-effective technology. 
2. Incorporate energy efficiency into the decision-making process during the 
design and acquisition of facilities and equipment. 
3. Increase energy efficiency through capital investment and improved 
operations. 
                                                          
1
 For reasons of confidentiality the names and exact locations of the studied buildings are not disclosed in 
this thesis. The building names Site A and Site B will be used throughout the report to describe the two 
populations. Site A will be used to describe the sample of occupants working in the traditionally designed 
building and Site B to describe the sample of occupants working in the LEED-NC certified building.  
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4. Establish partnerships with government and outside organizations to provide 
technical assistance and to share costs on energy conserving initiatives to the 
extent possible. 
Similarly, the University of Nebraska Custodial Services Sustainable Initiative (2010) 
 states its goals as:  
1. Use Environmentally Preferred Products. It is our responsibility to safeguard 
the environment and public health. 
 
2. Practice Conservation. We will conserve energy, water, and other resources 
while providing high quality service. 
 
3. Support Sustainability. We will use products and procedures which allow for 
the systematic reuse of materials and reduction of waste.(p. 1) 
 
The successful recycling initiative on the university's campus recycled 44.3% of its waste 
in 2009, amounting to a much higher percentage than the national average of 26% on 
other university campuses. Currently the program provides office recycling containers 
and scheduled pick up of recyclable items including: office paper, newspaper, cardboard 
and printer cartridges ("Recycle: reduce",  2010). To regulate new and renovation 
construction on campus, sustainable design requirements have been implemented into the 
University's standard design guidelines "in the interest of being good stewards of the 
environment" ("University of Nebraska sustainable",  2010). The policy is based on the 
sustainable design requirements prescribed by LEED-NC Green Building Rating 
System™. All new construction and major renovations on the campus are required to 
attain a LEED-NC certification in the certified level category (obtain a minimum of 26 
points).  Participants at Sites A and B also have equal access to the university bus/shuttle 
services and city provided public bus transportation which services both the main and 
east campus'.  
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  The population at Site B was selected from a listing of LEED-NC Certified 
Projects on Nebraska's local USGBC chapter website (Nebraska Flatwater, 2010). Site B 
was awarded LEED-NC Version 2.1 Silver Certification in 2008 based on the 36 points 
earned for integrating specific green building criteria. The population at the traditionally 
designed building, Site A, was selected because of its functional similarities to the 
population at Site B. The building was designed and constructed in 1961 by an architect 
of international repute to stand as a monument on the university campus.  Site A was 
designed and constructed in a very traditional manner for its era, and its design and 
construction did not intentionally consider specific sustainable building criteria.  
 Site A has a population of 18 employees and Site B has a population of 13 
employees. A convenience sample of all 31 potential participants at Site A and Site B 
received equal access to the same web-based survey. Response rates were 44% for 
participants at Site A, 62% for participants at Site B and 52% overall. The sample 
socioeconomic characteristics from Sites A and B are presented in Table 1.  
The survey was administered in early 2010.  Permissions were obtained from the 
University of Nebraska - Lincoln's Institutional Review Board and the administration at 
both Site A and Site B prior to the survey's distribution. Data was collected using an 
electronic questionnaire created with a digital survey software program. The 
questionnaire was accessible via the internet by way of a direct link sent to the 
participants in an initial
2
 and reminder e-mail. Prior to completion of the survey, 
participants at Sites A and B were provided with a brief description of the overall aim of 
                                                          
2
 See Appendix A 
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the study, but not on the specific questions or results desired, in order avoid bias. 
Participants were also required to read and agree to a digital informed consent form prior 
to participating in the research study.
3
 To ensure maximum participation, one reminder e-
mail
4
 incorporating the electronic digital informed consent form and questionnaire web 
link was sent to the participants one week following initial contact. After completion of 
the study, a follow up e-mail
5
 was sent to each of the participants thanking them for their 
involvement. 
 
 
                                                          
3
 See Appendix D  
4
 See Appendix B 
5
 See Appendix C 
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 The survey's chief purpose was to gather information required to investigate the 
relationship between an individual‟s current participation in pro-environmental behaviors 
and their willingness to participate in pro-environmental behaviors relating to specific 
LEED-NC Green Building System credits incorporated at Site B. This data was collected 
to gauge the strength of the relationship between LEED-NC Silver Certified building and 
an individual's pro-environmental behaviors, behavioral intentions, environmental 
knowledge, and pro-environmental orientation. The survey also sought to gather 
information to allow for the consideration of two potential intervening, behavior 
influencing factors previously identified in the literature: environmental knowledge and 
pro-environmental orientation. The web-based survey asked all respondents to complete 
five survey scales: pro-environmental behavior, pro-environmental intent, 
socioeconomic, environmental knowledge and a pro-environmental orientation scale 
known as Dunlap and Van Liere's New Ecological Paradigm (NEP).
 6
 Pro-environmental 
behavior and intent surveys were developed by the researcher based on the LEED-NC 
version 2.1 credits achieved at Site B.
7
 All seven prerequisites and 34 possible credits for 
a total of 69 total points available in LEED-NC version 2.1 were analyzed for their 
potential to influence occupant behaviors. Of the available credits, Site B achieved all 
seven prerequisites and 19 credits, or a portion of each of the 19 credits, amounting to a 
total 36 points allowing for the building's achievement of LEED-NC Silver Certification. 
Three of the LEED-NC credits achieved at Site B stood out as having the potential to 
                                                          
6
 See Appendix E.1 & E.2 for a copy of the survey and results for Site A and Site B participants. 
7
 See Appendix F for a full listing of LEED-NC credits achieved at Site B.  
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influence occupant behaviors: (1) Site Selection, Credit 4- Alternative Transportation (SS 
credit 4.1,2 & 4); (2) Materials and Resources, Prerequisite 1- Storage and Collection of 
Recyclables (M&R prereq. 1), and (3) Indoor Environmental Quality, Credit 6- 
Controllability of Systems (IEQ credit 6.1 & 6.2).
8
 The selected credits' requirements and 
descriptions were developed into a set of ten pro-environmental behaviors that the 
researcher hypothesized to be influenced by the application of LEED-NC Green Building 
Rating System™ . The pro-environmental behavior survey aids participants in self 
reporting current behaviors on a five point Likert response scale ranging from 1 (always) 
to 5 (never) to indicate how often they take part in the ten pro-environmental behaviors. 
A lower score on the pro-environmental behavior scale indicates more, or a higher 
instance of, participating in the specified pro-environmental behaviors. The pro-
environmental intent survey aids participants in self reporting their willingness to 
participate in the same ten pro-environmental behaviors on a five point Likert response 
scale ranging from 1 (always willing) to 5 (never willing) to indicate how often 
participants are willing to participate in the ten specified pro-environmental behaviors. A 
lower score on the pro-environmental behavior scale indicates more, or a higher instance 
of, intent or willingness to participate in the specified pro-environmental behaviors. The 
socioeconomic survey consisting of seven questions was developed by the researcher and 
was utilized to gather general information such as age, gender, education, employment, 
job title, income, vehicle access and distance from home to the workplace in order to 
describe the participants' characteristics. The environmental knowledge survey titled 
"Lessons from the Environment" was developed by the National Environmental 
                                                          
8
  See Appendix G for full LEED-NC credit descriptions. 
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Education and Training Foundation (NEETF) and Roper Starch Worldwide in 1997 and 
was revised in 2000 to gauge the American's understanding of basic environmental 
issues. A portion of the 2000 NEETF/Roper Survey relating to current environmental 
issues was utilized for this research study. Participants were asked to complete 12 
multiple choice questions and were given an overall percentage grade based on the 
number of questions answered correctly where a higher percentage score indicates more 
environmental knowledge. Dunlap and Van Liere's scale titled the "New Ecological 
Paradigm (NEP) Scale" is widely used as a measurement of a person's pro-environmental 
orientation and tendencies. The scale consists of 15 items utilizing a five point Likert 
response scale ranging from 1 (strongly agree) to 5 (strongly disagree). Participants were 
given a total score ranging from 15 to 75 where a lower score indicates more pro-
environmental attitudes.  
  The data gathered was analyzed with the intent of determining the nature of the 
relationship between key design components associated with LEED-NC Green Building 
Rating System™ and pro-environmental behaviors, intentions, environmental knowledge, 
and pro-environmental orientation between the two samples at Site A and Site B. The 
survey results also allow for the inclusion of analyses which take the previously 
identified influence of knowledge and pro-environmental orientation into account. The 
analysis of the data consisted of two main steps. The first aimed to test Hypothesis 1, 
which states, there are key design components associated with LEED-NC Green Building 
Rating System™ which influence an occupant's pro-environmental behavior and 
Hypotheses 2 and 3, which state, working in a LEED-NC Certified building influences an 
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occupant's pro-environmental behaviors and intentions. To investigate the validity of 
these statements, two types of analyses were performed: first; descriptive statistics 
including mean, median, mode, standard deviation, and secondly; inferential statistics 
including an independent measure t-statistic and a non-parametric Mann-Whitney U test 
for small sample sizes. To investigate the influence of the LEED-NC Certified 
environment described in Hypotheses 4 and 5, which state, working in an LEED-NC 
Certified Building influences an occupant's environmental knowledge and pro-
environmental orientation, an independent t-test was performed. As discovered in the 
literature, further investigation of the suggested influences of environmental knowledge 
and pro-environmental orientation on the willingness and decision to participate in pro-
environmental behaviors is required to validate the hypotheses. Therefore, a correlation 
analysis was performed to examine the possible influence of these two intervening 
variables as well as two socioeconomic variables: education and age.   
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Chapter V: Results Analysis 
 Data collected in the pro-environmental behavior and intent scales was analyzed 
using common descriptive statistics including: mean, median, mode, and standard 
deviation, to initially examine the relationship hypothesized between key design 
components associated with LEED-NC Green Building Rating System and an occupant's 
pro-environmental behaviors and intentions. In an attempt to identify specific LEED-NC 
credits influencing pro-environmental behaviors and intentions, the data was analyzed 
based on individual behavior question scores as well as on the total behavior and 
intention scores. Descriptive statistics for pro-environmental behaviors are presented in 
Table 2 and descriptive statistics for pro-environmental intentions in Table 3. A lower 
score indicates more pro-environmental behaviors or intentions.  
 Table 2 illustrates a mean difference of M = 1.13 between the total mean scores 
for pro-environmental behaviors. Participants at Site A self report they currently 
participate less often in pro-environmental behaviors (M = 21.13, SD = 4) and 
participants at Site B self report they currently participate more often in pro-
environmental behaviors (M = 19, SD = 6.01)  indicating there may be a relationship 
between the LEED-NC Certified environment and increased pro-environmental 
behaviors. However, further analysis is required to determine the nature and strength of 
this relationship.   
 Table 3 illustrates there is a mean difference of M = -.34 between the total mean 
scores for pro-environmental intentions. Participates at Site A are more willing to 
participate in pro-environmental behaviors (M = 14.38, SD =  5.236) and participants at  
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Site B are less willing to participate in pro-environmental behaviors (M = 14.71, SD = 
3.988).  The minimal mean difference between behavior intention total scores at Site A 
indicates that there is not a difference between occupant willingness to participate in pro-
environmental behaviors. However, further analysis is required to describe this 
relationship.   
 The increase in pro-environmental behaviors of participants working in the 
LEED-NC certified building (Site B) when compared to behaviors of participants 
working in the traditionally designed building (Site A) suggest the possibility of a 
relationship between pro-environmental behaviors and working in a LEED-NC Certified 
building. An independent t-statistic was calculated for each of the ten individual 
behaviors as well as for the total behavior score. The same statistical analyses were 
completed for pro-environmental intention scores. The independent t-statistic results for 
pro-environmental behaviors are presented in Table 4 and the pro-environmental 
intentions results in Table 5. Table 4 and 5 indicate there is not a statistically significant 
difference for the overall scores between occupants of a traditionally designed building 
(Site A) and of a LEED-NC Certified building (Site B).  Furthermore, statistical analyses 
of the individual behaviors and intent responses associated with LEED-NC Green 
Building Rating System™ indicate that there is not a statistically significant difference in 
participation or willingness to participate for any of the ten pro-environmental behaviors 
identified between participants at Site A and Site B.     
 Due to the limited sample size, a non-parametric Mann-Whitney U was also 
calculated and results compared to the critical values table, as is recommended when 
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 working with samples smaller than twenty, to explore and validate the results disclosed 
by the t-test. The Mann-Whitney U results for pro-environmental behaviors are presented 
in Table 6 and the results for pro-environmental intentions in Table 7. The findings 
confirm those of the t-test; there is not a statistically significant difference between 
individual behavior scores or total scores for pro-environmental behaviors and intentions 
between participants working in a traditionally designed building (Site A) and 
participants working in a LEED-NC Certified building (Site B).   
 Individuals working in the LEED-NC Certified building (Site B) scored higher 
(M = 11.25 correct out of 12, 93.75%) on the environmental knowledge scale than those 
individuals working in a traditionally designed building (Site A) (M = 10.63 correct out 
of 12, 88.54%). Independent t-test results indicate there is not a statistically significant 
difference between participants at Site A and Site B for environmental knowledge, t(14) 
= 1.12, significance (2-tailed) = 0.28. 
 Individuals working in the LEED-NC Certified building (Site B) scored lower (M 
= 30) on the pro-environmental orientation (NEP) scale than those individuals working in 
a traditionally designed building (Site A) (M = 32), revealing that participants at Site B 
have more pro-environmental attitudes.
9
 Independent t-test results indicate there is not  
 
                                                          
9
 Note: Pro-environmental Tendency results from the NEP scale have been combined into a single 
measure of pro-environmental attitudes. Pro-environmental attitudes were measured on a five point 
Likert type scale ranging from (1) Strongly Agree to (5) Strongly Disagree. Agreement with odd numbers 
and disagreement with even numbers indicates more pro-environmental tendencies. The even numbered 
questions raw data has been inverted to allow for a total combined score, where a lower score indicates 
more pro-environmental tendencies.   
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a statistically significant difference between participants at Site A and Site B for pro-
environmental orientation, t(13) = .49, significance (2 tailed) = 0.63.  
 As a means of investigating the relationship between behavior influencing factors 
identified in past research, participants environmental knowledge, and pro-environmental 
orientation (NEP) were compared with pro-environmental behaviors and pro-
environmental intent using a Pearson's Correlation analysis.  
 The results of the Pearson's Correlation for pro-environmental behavior, pro-
environmental intent, and environmental knowledge and are presented in Table 8. The 
correlation revealed that combined scores (Site A and B) as well as individual Site B 
scores for environmental knowledge and pro-environmental behaviors are significantly  
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related. Figure 2 depicts scatter plots graphically displaying the significant negative linear 
relationship between an increase in environmental knowledge and a decrease in pro-
environmental behaviors scores.
10
 In summary, as an individual working in a traditionally 
designed building or a LEED-NC Certified buildings knowledge increases or decreases, 
pro-environmental behaviors relating to LEED-NC Green Building Rating System™ 
increase or decrease, respectively. Figure 3 depicts scatter plots which graphically display 
the non-significantly relationship between pro-environmental intentions and 
environmental knowledge.  
  
                                                          
10
 Note: Pro-environmental Behaviors were measured on a five point Likert type scale ranging from 1 
(Always) to 5 (Never). A lower score on the pro-environmental Behavior scale indicates more or a higher 
instance of self reported pro-environmental behaviors.   
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 Table 9 presents the results for the Pearson's Correlation for pro-environmental 
behaviors, pro-environmental intent and pro-environmental orientation. The correlation 
revealed that pro-environmental intent combined scores (Site A and B) and pro-
environmental orientation are significantly related. Figure 4 depicts scatter plots 
graphically displaying the significant positive relationship between an increase in pro-
environmental orientation scores
11
 and an increase in pro-environmental intention 
scores.
12
 In summary, as an individual's pro-environmental orientation or attitudes 
increase or decrease, their willingness to participate in pro-environmental behaviors also 
increase or decrease, respectively.  Figure 5 depicts scatter plots graphically displaying 
the non-significant relationship between pro-environmental behaviors and environmental 
orientation.  
 
                                                          
11
 Note: Pro-environmental Tendency results from the NEP scale have been combined into a single 
measure of pro-environmental attitudes. Pro-environmental attitudes were measured on a 5 point Likert 
type scale ranging from 1 (Strongly Agree) to 5 (Strongly Disagree). Agreement with odd numbers and 
disagreement with even numbers indicates more pro-environmental tendencies. The even numbers raw 
data has been inverted to allow for a total combined score, where a lower score indicates more pro-
environmental tendencies.   
12
 Note: Pro-environmental intentions were measured on a 5 point Likert type scale ranging from 1 
(Always Willing) to 5 (Never Willing). A lower score on the pro-environmental intention scale indicates 
more or a higher instance of self reported willingness to participate in pro-environmental behaviors.   
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 Table 10 presents the results for the Pearson's Correlations performed between 
socioeconomic variables age and education, and environmental knowledge, pro-
environmental orientation, behaviors and intent. No significant correlations were 
discovered between these variables indicating that a participants age or educational 
background are not significantly related to the variables measured in this study. 
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Chapter VI: Conclusions 
 This research explores the pro-environmental behavioral influences of sustainable 
buildings. The review of literature revealed five key factors influencing pro-
environmental behaviors; Environmental Knowledge, Environmental Orientation, 
Environmental Sensitivity, Future Consequences, and Environmental Setting. A lack of 
research was noted in the area of environmental setting as it relates to the physical setting 
in which pro-environmental behaviors are influenced. This thesis expands on the 
deficient body of knowledge concerning the influence of the sustainably designed, or 
LEED-NC Certified building, and its occupants' pro-environmental behaviors, intentions, 
environmental knowledge, and pro-environmental orientation. In contrast to the 
hypothesized relationships, the data gathered in this research study reveals there is not a 
statistically significant difference between occupants of a traditionally designed building 
(Site A) and occupants of a sustainably designed building (Site B) for any of the 
measured variables. While there is an increase in the overall Site B mean scores for pro-
environmental behaviors when compared to the overall scores for Site A,  further 
statistical analysis of the data clarifies these differences are not significant enough to be 
considered accurate portrayals of population characteristics.  Pro-environmental intent 
raw and mean scores are increased for occupants at the traditionally designed building 
(Site A). This increase is so minimal that further statistical analysis confirm there is not a 
statistically significant difference between occupant willingness to participate in pro-
environmental behaviors for those at Site A and Site B. In a similar manner to the overall 
scores for behavior, differences in the raw and mean scores for individual behavior 
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credits suggest that occupants working in the sustainably designed building (Site B) use 
public transportation (SS credit 4.1), carpool or ride share (SS credit 4.4), recycle paper, 
corrugated cardboard, glass, plastic and metal (M&R prereq. 1) and conserve energy by 
turning out lights that are not in use more often (IEQ credit 6.1 & 6.2) than participants at 
Site A. Raw and mean scores also suggest that participants working in a traditionally 
designed environment (Site A) bicycle instead of drive or use public transportation (SS 
credit 4.2) and conserve energy by adjusting the thermostat or air flow (IEQ credit 6.1 & 
6.2) more often than participants at Site B. Less substantial differences in the raw and 
mean behavior scores for pro-environmental intentions show that participants working in 
the LEED-NC certified environment (Site B) are more willing to use public 
transportation (SS credit 4.1), recycle glass, plastic and metal (M&R prereq. 1) than 
participants at Site A. Participants working in a traditional environment (Site A) are more 
willing to bicycle instead of drive or use public transportation (SS credit 4.2), carpool or 
rideshare (SS credit 4.4). They are also more willing to conserve energy by turning out 
lights not in use and by adjusting the thermostat or air flow (IEQ credit 6.1 & 6.2) than 
participants at Site B. Participants at both Site A and Site B are almost equally as willing 
to recycle paper and corrugated cardboard (M&R prereq. 1). While these differences 
between raw and mean scores are visible, individual statistical analysis for each of the ten 
pro-environmental behaviors concluded there is not a statistically significant difference 
for any of the individual behaviors or intentions between occupants at Site A and Site B. 
This conclusion rejects the hypothesis and explains the pro-environmental behaviors and 
intentions hypothesized to be influenced by key design components incorporated into the 
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LEED-NC Green Building Rating System do not significantly influence an occupant's 
pro-environmental behaviors or intentions.  
 Participants at Site B also scored higher on the environmental knowledge quiz and 
their scores on the pro-environmental orientation analysis (NEP) suggest they hold more 
pro-environmental beliefs than participants at Site A. Contrary to the hypothesized 
relationship, statistical analyses conclude there is not a significant difference between 
Site A and Site B's environmental knowledge or pro-environmental orientation revealing 
that working in a LEED-NC Certified building does not significantly influence 
environmental knowledge or pro-environmental orientation.   
 The statistically significant correlation discovered between environmental 
knowledge and pro-environmental behaviors for research participants at Sites A and B 
combined and for individual participant scores at Site B, confirms past research studies 
by Sherburn and Devlin (2004), Meinhold and Malkus (2005), Hausbeck et al. (1992), 
Lyons and Breakwell (1994), Tikka et al. (2000), who discovered environmental literacy 
as a factor influencing a person's pro-environmental behaviors.  
 A significant correlation was also discovered between pro-environmental 
orientation and pro-environmental intentions for participants at Sites A and B combined. 
This statistically significant link between an individual's pro-environmental attitudes and 
their willingness to participate in pro-environmental behaviors confirms past research 
studies by Sherburn and Devlin (2004), Kaiser, Wolfing and Fuhrer, (1999), and Pursley 
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(2002), who established environmental attitudes as an indicator of pro-environmental 
intent.  
 There are many possible explanations for the rejection of the research hypotheses, 
and due to the extent of these justifications and the researcher's inability to predict all of 
the possible influences, the most logical reasons are presented here. The most probable 
explanation of the obtained results is related to the re-confirmation of past research on the 
influences of environmental knowledge and pro-environmental orientation on pro-
environmental behaviors and intentions. The significant correlations discovered may 
suggest that environmental knowledge and orientation are much more influential than the 
LEED-NC Certified environment or the context in which the behavior is taking place. 
Other possible reasons for a lack of statistical significance in test results found utilizing 
raw data and mean scores which have visible differences between pro-environmental 
variables compared at Site A and B include: the limited sample size, similarities between 
Sites A and B sustainability core values, transportation access, and limited participant 
time spent at Site B.  
 The small sample size for this research study is due to limited availability of 
LEED-NC Certified buildings and the minimal population size at each of the selected 
research sites. While a large overall response rate of 52% was achieved, the number of 
responses received was not ideal for a study of this kind. Sample size has the capability to 
directly influence the effect and accuracy of statistical tests traditionally completed to 
determine the relationship of independent variables for two different groups. The t-test 
for independent samples is one such test utilizing the sample mean to make inferences 
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about the population mean, less data allows for higher instance of sampling error or 
incorrect conclusions about the actual population mean (Gravetter & Wallnau, 2007). In 
an attempt to avoid these probable errors, a non-parametric equivalent, the Mann-
Whitney U, was calculated to verify the results obtained by the t-test. The Mann-Whitney 
U test uses ranked data rather than sample means to determine whether or not two 
samples are drawn from the same or different populations (Dallal, 2000). The results for 
samples of 20 or less are then compared to a table of critical values to determine the 
significance of the results. While the Mann-Whitney U test results support the t-test 
results, indicating no significant difference between populations at Site A and B for the 
measured variables, it is suggested that future research is done in this area to validate 
these research results and conclude the rejection of the hypotheses is due to a lack of a 
relationship and not due to a deficient sample size.  
 Another variable potentially dictating the lack of significant results are the 
university's sustainable practices and beliefs held at both Site A and Site B. Due to the 
fact that all participants working in Site A and Site B are held to identical sustainability 
standards, including recycling and energy conservation programs, it is possible that the 
rules and regulations imposed by the university on all research participants have allowed 
for statistically insignificant differences for those questions relating to recycling 
behaviors (M&R prereq 1) and energy conservation (IEQ credit 6.1 & 6.2). Public 
transportation is also equally accessible to all individuals working on the university 
campus. Therefore, it is possible that statistically insignificant differences for behavior 
question results relating to public transportation use (SS credit 4.1) can be explained by 
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equal site conditions.  Further research is required to rule out core sustainability values 
and equal access to public transportation on the University of Nebraska campus as factors 
influencing the lack of a significant difference between sustainable behaviors and 
intentions for participants at Site A and Site B.  
 Limited time spent working at the LEED-NC Certified building (Site B) is 
another possible factor influencing the lack of a significant results. Construction on the 
LEED-NC Certified building at Site B concluded in 2008, allowing for participants 
working at Site B to have spent a maximum of two years working in the LEED-NC 
Certified environment while participants at Site A have had spent substantially more time 
working in a traditionally designed environment. Furthermore, Table 1 indicates three out 
of eight participants at Site B are employed only part time while all eight participants at 
Site A are employed full time. It must be noted that the lack of significant differences in 
sustainable behaviors  may be related to the length or amount of time occupants spend 
within the behavioral context. Further research is required to examine the relationship of 
time spent within the proposed behavioral influencing context and its ability to influence 
behaviors.   
 A significant limitation of the conclusions of this study is the lack of diversity of 
sex in the samples. All 16 participants at Sites A and B are female; thus, any results 
obtained in this research can only be applied to the female population. Further research in 
this area utilizing a more diverse sample is essential to apply these findings to a larger 
population.  
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 The fact that all documentation of participation on the pro-environmental 
behavior scale is self reported is also a possible limitation of this thesis. Future 
researchers should consider accounting for actual behaviors through observation rather 
than self reported behaviors to obtain a more accurate understanding and measurement of 
specific behaviors.   
 The lack of a significant difference between the pro-environmental variables 
studied for occupants at Site A and Site B may also simply indicate that the LEED-NC 
Green Building Rating System is lacking in its ability to affect occupants pro-
environmental behaviors, intentions, environmental knowledge and pro-environmental 
orientation. Perhaps the current methods for the design and construction of buildings 
established in the LEED-NC Green Building Rating System and other sustainable 
building standards need to be revisited and analyzed from the perspective of behavioral 
influence rather than the traditional approach of lowering energy and natural resource 
consumption. The use of established behavioral influencing venues, such as increasing 
environmental knowledge, awareness and concern to foster building occupants 
sustainable behaviors, should be considered.      
Utilizing effective sustainable building programs in the creation of a behavioral 
context within which specific behaviors can be influenced would be a significant and 
crucial achievement for those in charge of creating change in our world. The results of 
this research study and continued research in the area of physical context designed to 
influence sustainable behaviors is of interest to multiple entities focused on lessening 
human's negative environmental impact. Governmental applications include the 
52 
 
development of policies in the form of educational, economic and legal measures 
designed to promote sustainable behaviors, reduce environmental damage and lower 
costs associated with these measures. Business applications have a similar goal of 
lowering operating costs while promoting the productivity and health of their employees. 
Further research clearly distinguishing which design requirements associated with 
sustainable building programs such as LEED-NC Green Building Rating System™ 
promote sustainable behaviors will allow the developers of sustainable rating systems to 
further focus and advance their program effectiveness.  This research is important to 
architects, design practitioners, and educators whom are able to utilize focused design 
standards and regulations to efficiently integrate governmental requirements and client 
requests into the built environment using tools such as LEED Green Building Rating 
System™ in the design and construction process.  
      Differences between the raw data and mean results for participants working in a 
LEED-NC Certified building and occupants working in a traditionally designed building 
demonstrate that working in a sustainable environment may influence pro-environmental 
behaviors, knowledge and tendencies. Further analyses indicate these differences are not 
statistically significant; therefore, the data gathered does not support the hypotheses 
expressed in this thesis. Significant relationships between environmental knowledge and 
pro-environmental behaviors as well as between pro-environmental orientation and pro-
environmental intent confirm conclusions of past research which portray these two 
variables as strong motivators of pro-environmental behaviors. Clarification of previously 
identified limitations, including small sample size, lack of sample diversity, situational 
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similarities, length of time spent in the behavior influencing context, and how to account 
for self reported behaviors is essential before solid conclusions can be established on this 
subject. Thus, more research in this area is required to better describe the influence of the 
sustainably designed building on an occupant's pro-environmental behaviors, intentions, 
environmental knowledge and pro-environmental orientation. 
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Appendix A 
Initial Recruitment E-mail 
Subject:  
Survey Invitation - UNL Graduate Research on Sustainable Environments  
Body: 
My name is Jessica Kirk and I am a graduate student at the University of Nebraska at 
Lincoln preparing a thesis for my Master of Science Degree with Interior Design 
Specialization. As a requirement for completion of my thesis, you are being asked to take 
part in a research study on the built environment and its impact on occupant behavior.  
Advances in technology and building science have made it possible for building owners, 
designers and builders to reduce the built environment‟s negative impact by employing 
sustainable building practices. In recent years, rating systems and certification programs 
have been developed in an effort to provide the architectural and building industries with 
the tools necessary to design and construct high performance green buildings. The 
purpose of this study is to describe the relationship between the sustainably certified 
office environment and an individual‟s behaviors. 
 The survey can be found at www.---.com. To complete the survey just click the link or 
copy and paste it into your browser. Before you begin the survey you will be informed of 
your consent to participate. Immediately after the informed consent page, then survey 
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will begin. The survey will take only approximately 10 minutes of your time. Your 
answers will be used only in compiling data. You will not be identified by name in the 
results of this survey.  Please complete the survey prior to 11:59 PM on Friday, xxxx x, 
2010.  
If you are interested, I would be happy to provide you with results of the survey.  
Thank you for your participation and cooperation. If you have any questions, please 
contact me or my faculty advisor, Ms. Katherine Ankerson, at the address below.  
Sincerely,  
Jessica Kirk 
Graduate Student - College of Architecture 
University of Nebraska-Lincoln 
 
Katherine Ankerson 
Associate Dean - College of Architecture 
Professor - Interior Design 
University of Nebraska-Lincoln 
61 
 
Appendix B 
Reminder E-mail 
Subject: 
Reminder: Survey Invitation - UNL Graduate Research on Sustainable Environments - 
Deadline to Participate xxxx xx, 2010. 
Body: 
My name is Jessica Kirk and I am a graduate student at the University of Nebraska at 
Lincoln preparing a thesis for my Master of Science Degree with Interior Design 
Specialization. As a requirement for completion of my thesis, you are being asked to take 
part in a research study on the built environment and its impact on occupant behavior.  
Advances in technology and building science have made it possible for building owners, 
designers and builders to reduce the built environment‟s negative impact by employing 
sustainable building practices. In recent years, rating systems and certification programs 
have been developed in an effort to provide the architectural and building industries with 
the tools necessary to design and construct high performance green buildings. The 
purpose of this study is to describe the relationship between the sustainably certified 
office environment and an individual‟s behaviors. 
 The survey can be found at www.-------.com. To complete the survey just click the link 
or copy and paste it into your browser. Before you begin the survey you will be informed 
of your consent to participate. Immediately after the informed consent page, then survey 
62 
 
will begin. The survey will take only approximately 10 minutes of your time. Your 
answers will be used only in compiling data. You will not be identified by name in the 
results of this survey.  Please complete the survey prior to 11:59 PM on Wednesday,  
xxxx xx, 2010.  
If you are interested, I would be happy to provide you with results of the survey.  
Thank you for your participation and cooperation. If you have any questions, please 
contact me or my faculty advisor, Ms. Katherine Ankerson, at the address below.  
Sincerely,  
Jessica Kirk 
Graduate Student - College of Architecture 
University of Nebraska-Lincoln 
 
Katherine Ankerson 
Associate Dean - College of Architecture 
Professor - Interior Design  
University of Nebraska - Lincoln 
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Appendix C 
Thank You E-mail 
 
Subject:  
UNL Graduate Research on Sustainable Environments  
Body: 
Thank you for participating in my research study. Your responses and time are greatly 
appreciated.   
If you have any questions about the study or results, please contact me or my faculty 
advisor, Ms. Katherine Ankerson, at the address below.  
 
Sincerely,  
Jessica Kirk 
xxx@unl.edu 
 
Katherine Ankerson 
xxx@unl.edu 
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Appendix D 
Digital Informed Consent Form 
Graduate Research Online Survey Participant Consent Form 
You are being asked to take part in a research study on built environments and their 
impact on occupant behavior. Please read this form carefully and ask any questions you 
may have before agreeing to take part in the study. 
 What the study is about: 
The purpose of this study is to describe the relationship between the sustainable office 
environment and an individual‟s behaviors. 
 What you will ask you to do: 
If you agree to participate in this study, you will complete an on-line survey. The first 
section of the survey will include general demographic questions about your gender, age, 
 job, income and transportation. The second section is a general knowledge questionnaire 
about current environmental issues. The third and fourth sections will measure a person's 
tendency to participate in certain behaviors and the fifth section will assess your 
behavioral intent. The survey will take about 10 minutes to complete. 
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 Risks: 
I do not anticipate any risks to you participating in this study other than those 
encountered in day-to-day life. 
 Benefits: 
There are no direct benefits to you at this time. 
 Compensation: 
There is no compensation for your participation. 
 Your answers will be confidential: 
The records of this study will be kept private. In any sort of report we make public we 
will not include any information that will make it possible to identify you. 
 Taking part is voluntary: 
Taking part in this study is completely voluntary. You may skip any questions that you 
do not want to answer. If you decide to take part, you are free to withdraw by closing 
your browser at any time. 
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 If you have questions: 
The researcher conducting this study is University of Nebraska at Lincoln graduate 
student, Jessica Kirk. If you have any questions, please contact me at xxxx@unl.edu or 
my faculty advisor, Ms. Katherine Ankerson, at xxxx@unl.edu. 
 If you have any concerns about being a research participant or to report any concerns 
about the study please contact the UNL Institutional Review Board at xxx-xxx-xxxx and 
reference the IRB approval number IRB#xxxxxxx. 
 
Please select one option below and click the arrow to continue 
 I have read the above information. I am at least 19 years old.  
I consent to take part in the study  
 I do not wish to participate in the study 
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Appendix E.1 
Site A Survey Results 
 
1.  Graduate Research Online Survey Participant Consent Form      
You are being asked to take part in a research study on built environments and their impact on 
occupant behavior. Please read this form carefully and ask any questions you may have before agreeing 
to take part in the study.            
What the study is about:  The purpose of this study is to describe the relationship between the 
sustainable office environment and an individual’s behaviors.      
What you will ask you to do:  If you agree to participate in this study, you will complete an on-line 
survey. The first section of the survey will include general demographic questions about your gender, 
age,  job, income and transportation. The second section is a general knowledge questionnaire about 
current environmental issues. The third and fourth sections will measure a person's tendency to 
participate in certain behaviors and the fifth section will assess your behavioral intent. The survey will 
take about 10 minutes to complete.      
Risks:  I do not anticipate any risks to you participating in this study other than those encountered in 
day-to-day life.     Benefits:  There are no direct benefits to you at this time.     
 Compensation:  There is no compensation for your participation.      
Your answers will be confidential:  The records of this study will be kept private. In any sort of report 
we make public we will not include any information that will make it possible to identify you.     
 Taking part is voluntary:  Taking part in this study is completely voluntary. You may skip any questions 
that you do not want to answer. If you decide to take part, you are free to withdraw by closing your 
browser at any time.     
 If you have questions:  The researcher conducting this study is University of Nebraska at Lincoln 
graduate student, Jessica Kirk. If you have any questions, please contact me at xxx@xxx.com or my 
faculty advisor, Ms. Katherine Ankerson, at xxx@xxx.edu.      
 If you have any concerns about being a research participant or to report any concerns about the study 
please contact the UNL Institutional Review Board at xxx-xxx-xxxx and reference the IRB approval 
number IRB#xxxxxxx.  Please select one option below and click the arrow to continue 
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# Answer  
 
Response % 
1 
I have read the above information. I 
am at least 19 years old. I consent to 
take part in the study 
  
 
8 100% 
2 
I do not wish to participate in the 
study 
 
 
0 0% 
 Total  8 100% 
 
2.  1. What is your gender? 
# Answer  
 
Response % 
1 Male  
 
0 0% 
2 Female   
 
8 100% 
 Total  8 100% 
 
3.  What is your age? (U.S. Census 7 Categories) 
# Answer  
 
Response % 
1 Under 15 years  
 
0 0% 
2 15 to 24 years  
 
0 0% 
3 25 to 34 years   
 
3 38% 
4 35 to 44 years   
 
1 13% 
5 45 to 54 years   
 
3 38% 
6 55 to 64 years   
 
1 13% 
7 65 years and over  
 
0 0% 
 Total  8 100% 
 
4.  What is the highest level of education you have completed? 
# Answer  
 
Response % 
1 Less Than High School  
 
0 0% 
2 High School / GED  
 
0 0% 
3 Some College   
 
3 38% 
4 2-year College Degree  
 
0 0% 
5 4-year College Degree   
 
2 25% 
6 Master's Degree   
 
2 25% 
7 Doctoral Degree  
 
0 0% 
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8 Professional Degree (JD, MD)   
 
1 13% 
 Total  8 100% 
 
5.  What most closely describes your employment type? 
# Answer  
 
Response % 
1 Full Time   
 
8 100% 
2 Part Time  
 
0 0% 
 Total  8 100% 
 
6.  In what kind of business or industry do you work? 
Responses are Confidential 
 
7.  What is your job title? 
Responses are Confidential 
 
8.  What is your combined annual household income? 
# Responses are Confidential 
1 under $20,000 
2 $20,000 - $39,999 
3 $40,000 - $59,999 
4 $60,000 - $79,999 
5 $80,000 - $99,999 
6 $100,000 - $119,999 
7 $120,000 - $149,999 
8 $150,000 + 
 Total 
 
9.  Do you own or have access to a vehicle on a daily basis? 
# Answer  
 
Response % 
1 Yes   
 
7 100% 
2 No  
 
0 0% 
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 Total  7 100% 
 
10.  Do you have access to some sort of public transportation (ex. bus or rail) on a 
daily basis? 
# Answer  
 
Response % 
1 Yes   
 
8 100% 
2 No  
 
0 0% 
 Total  8 100% 
 
11.  Approximately how far, in miles, do you work from your home? 
# Answer  
 
Response % 
1 Under 1  
 
0 0% 
2 1 - 5   
 
4 50% 
3 5 - 10   
 
4 50% 
4 10 - 15  
 
0 0% 
5 15 - 20  
 
0 0% 
6 20 - 30  
 
0 0% 
7 30 or More  
 
0 0% 
 Total  8 100% 
 
12.  There are many different kinds of animals and plants, and they live in many 
different types of environments. What is the word used to describe this idea? Is it… 
# Answer  
 
Response % 
1 Multiplicity   
 
1 13% 
2 Biodiversity   
 
7 88% 
3 Socio-economics  
 
0 0% 
4 Evolution  
 
0 0% 
 Total  8 100% 
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13.  Carbon monoxide is a major contributor to air pollution in the U.S. Which of the 
following is the biggest source of carbon monoxide? 
# Answer  
 
Response % 
1 Factories and businesses   
 
1 13% 
2 People breathing  
 
0 0% 
3 Motor vehicles   
 
7 88% 
4 Trees  
 
0 0% 
 Total  8 100% 
 
14.  How is most of the electricity in the U.S. generated? 
# Answer  
 
Response % 
1 Burning oil, coal, and wood   
 
6 75% 
2 Nuclear power   
 
1 13% 
3 Solar energy  
 
0 0% 
4 hydro-electric power plants   
 
1 13% 
 Total  8 100% 
 
15.  What is the most common cause of pollution of streams, rivers, and oceans? 
# Answer  
 
Response % 
1 Dumping of garbage by cities  
 
0 0% 
2 
Surface water running off yards, city 
streets, paved lots, and farm fields 
  
 
7 88% 
3 
Trash washed into the ocean from 
beaches 
 
 
0 0% 
4 Waste dumped by factories   
 
1 13% 
 Total  8 100% 
 
16.  Which if the following is a renewable resource? 
# Answer  
 
Response % 
1 Oil  
 
0 0% 
2 Iron Ore  
 
0 0% 
3 Trees   
 
8 100% 
4 Coal  
 
0 0% 
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 Total  8 100% 
 
17.  Ozone forms a protective layer in the earth's upper atmosphere. What does ozone 
protect us from? 
# Answer  
 
Response % 
1 Acid rain   
 
1 13% 
2 Global warming   
 
2 25% 
3 Sudden changes in temperature  
 
0 0% 
4 Harmful, cancer-causing sunlight   
 
5 63% 
 Total  8 100% 
 
18.  Where does most of the garbage in the U.S. end up? 
# Answer  
 
Response % 
1 Oceans  
 
0 0% 
2 Incinerators  
 
0 0% 
3 Recycling centers  
 
0 0% 
4 Landfills   
 
8 100% 
 Total  8 100% 
 
19.  What is the name of the primary federal agency that works to protect the 
environment? 
# Answer  
 
Response % 
1 
Environmental Protection Agency 
(the EPA) 
  
 
8 100% 
2 
Department of Health, Environment, 
and Safety (the DHES) 
 
 
0 0% 
3 
National Environmental Agency (the 
NEA) 
 
 
0 0% 
4 
Federal Pollution Control Agency 
(the FPCA) 
 
 
0 0% 
 Total  8 100% 
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20.  Which if the following household wastes is considered hazardous waste? 
# Answer  
 
Response % 
1 Plastic packaging   
 
1 13% 
2 Glass  
 
0 0% 
3 Batteries   
 
7 88% 
4 Spoiled food  
 
0 0% 
 Total  8 100% 
 
21.  What is the most common reason that an animal species becomes extinct? 
# Answer  
 
Response % 
1 Pesticides are killing them  
 
0 0% 
2 
Their habitats are being destroyed 
by humans 
  
 
8 100% 
3 There is too much hunting  
 
0 0% 
4 
There are climate changes that affect 
them 
 
 
0 0% 
 Total  8 100% 
 
22.  Scientists have not determined the best solution for disposing of nuclear waste. In 
the U.S., what do we do with it now? 
# Answer  
 
Response % 
1 Use it as nuclear fuel  
 
0 0% 
2 Sell it to other countries  
 
0 0% 
3 Dump it in landfills   
 
1 13% 
4 Store and monitor the waste   
 
7 88% 
 Total  8 100% 
 
23.  What is the primary benefit of wetlands? 
# Answer  
 
Response % 
1 Promote flooding   
 
1 13% 
2 
Help clean the water before it enters 
lakes, streams, rivers, or oceans 
  
 
7 88% 
3 
Helps keep the number of 
undesirable plants and animals low 
 
 
0 0% 
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4 Provide good sites for landfills  
 
0 0% 
 Total  8 100% 
 
24.  Listed below are statements about the relationship between humans and the 
environment. Please indicate the degree to which you agree with each item. 
# Question 
Strongly 
Agree 
A
g
r
e
e 
Neither 
Agree nor 
Disagree 
Disagree 
Strongly 
Disagree 
Response Mean 
1 
We are approaching 
the limit of the 
number of people 
the earth can 
support. 
2 3 2 1 0 8 2.25 
2 
Humans have the 
right to modify the 
natural 
environment to suit 
their needs. 
0 0 3 3 2 8 3.88 
3 
When humans 
interfere with 
nature, it often 
produces disastrous 
consequences. 
3 2 1 2 0 8 2.25 
4 
Human ingenuity 
will insure that we 
do not make the 
earth unlivable. 
1 1 2 2 2 8 3.38 
5 
Humans are 
severely abusing the 
earth 
2 5 1 0 0 8 1.88 
6 
The earth has plenty 
of natural resources 
if we just learn how 
to develop them. 
2 2 2 2 0 8 2.50 
7 
Plants and animals 
have as much right 
as humans to exist. 
4 4 0 0 0 8 1.50 
8 
The balance of 
nature is strong 
enough to cope with 
the impacts of 
modern industrial 
0 0 0 5 3 8 4.38 
75 
 
nations. 
9 
Despite our special 
abilities, humans 
are still subject to 
the laws of nature. 
4 3 1 0 0 8 1.63 
10 
The so-called 
"ecological crisis" 
facing humankind 
has been greatly 
exaggerated. 
0 0 1 4 3 8 4.25 
11 
The earth is like a 
spaceship with very 
limited room and 
resources. 
2 4 1 0 0 7 1.86 
12 
Humans were 
meant to rule over 
the rest of nature. 
0 1 2 3 2 8 3.75 
13 
The balance of 
nature is very 
delicate and easily 
upset. 
1 3 2 2 0 8 2.63 
14 
Humans will 
eventually learn 
enough about how 
nature works to be 
able to control it. 
0 0 2 4 2 8 4.00 
15 
If things continue on 
their present 
course, we will soon 
experience a major 
environmental 
catastrophe. 
2 4 0 2 0 8 2.25 
 
25.  Listed below are questions regarding frequency of actions. Please indicate the 
frequency in which you currently participate in each action. 
# Question Always Sometimes Unsure Rarely Never Responses Mean 
1 
Walk to one or more of 
the following or similar 
services; Bank, 
Supermarket, Beauty 
salon, Park, Grocery Store, 
Post office , Restaurant, 
Fitness Center, Laundry, 
Cleaners, Place of 
0 5 0 1 2 8 3.00 
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Worship, Daycare. 
2 
Use public transportation 
such as the bus or rail. 
0 2 0 1 5 8 4.13 
3 
Bicycle when you 
otherwise would have 
driven a vehicle or used 
public transportation. (Ex. 
To and from work, to the 
store) 
0 3 0 0 5 8 3.88 
4 
Drive an alternative fuel or 
alternative technology 
vehicle. * 
0 2 0 0 6 8 4.25 
5 
Carpool or ride-share with 
one or more people. 
0 3 0 1 4 8 3.75 
6 
Recycle paper (Ex. office, 
newspaper) 
6 2 0 0 0 8 1.25 
7 
Recycle corrugated 
cardboard 
6 2 0 0 0 8 1.25 
8 Recycle Glass 6 1 0 1 0 8 1.50 
9 Recycle Plastic 6 1 0 1 0 8 1.50 
10 
Recycle metal (Ex. 
aluminum or tin cans) 
6 2 0 0 0 8 1.25 
11 Smoke cigarettes indoors 0 0 0 0 8 8 5.00 
12 Smoke cigarettes outdoors 0 0 0 0 8 8 5.00 
13 
Turn of lights that are not 
in use or needed to 
perform you current task 
to conserve energy. 
5 3 0 0 0 8 1.38 
14 
Adjust the thermostat 
and/or air flow in the 
space to conserve energy. 
6 2 0 0 0 8 1.25 
 
26.  Listed below are questions regarding frequency of actions. Please indicate the 
frequency in which you are willing to participate in each action. 
# Question 
Always 
Willing 
Sometimes 
Willing 
Unsure 
Rarely 
Willing 
Never 
Willing 
Responses Mean 
1 
Walk to one or more of 
the following or similar 
services; Bank, 
Supermarket, Beauty 
salon, Park, Grocery 
Store, Post office , 
1 7 0 0 0 8 1.88 
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Restaurant, Fitness 
Center, Laundry, 
Cleaners, Place of 
Worship, Daycare. 
2 
Use public 
transportation such as 
the bus or rail. 
2 4 0 1 1 8 2.38 
3 
Bicycle when you 
otherwise would have 
driven a vehicle or used 
public transportation. 
(Ex. To and from work, 
to the store) 
2 4 0 2 0 8 2.25 
4 
Drive an alternative fuel 
or alternative 
technology vehicle. * 
4 1 2 0 1 8 2.13 
5 
Carpool or ride-share 
with one or more 
people. 
4 2 1 1 0 8 1.88 
6 
Recycle paper (Ex. 
office, newspaper) 
7 1 0 0 0 8 1.13 
7 
Recycle corrugated 
cardboard 
7 1 0 0 0 8 1.13 
8 Recycle Glass 7 0 1 0 0 8 1.25 
9 Recycle Plastic 7 0 1 0 0 8 1.25 
10 
Recycle metal (Ex. 
aluminum or tin cans) 
7 1 0 0 0 8 1.13 
11 
Smoke cigarettes 
indoors 
0 0 0 0 8 8 5.00 
12 
Smoke cigarettes 
outdoors 
0 0 0 0 8 8 5.00 
13 
Turn of lights that are 
not in use or needed to 
perform you current 
task to conserve 
energy. 
8 0 0 0 0 8 1.00 
14 
Adjust the thermostat 
and/or air flow in the 
space to conserve 
energy. 
8 0 0 0 0 8 1.00 
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Appendix E.2 
Site B Survey Results 
 
1.  Graduate Research Online Survey Participant Consent Form     
 You are being asked to take part in a research study on built environments and their impact on 
occupant behavior. Please read this form carefully and ask any questions you may have before agreeing 
to take part in the study.            
What the study is about:  The purpose of this study is to describe the relationship between the 
sustainable office environment and an individual’s behaviors.      
What you will ask you to do:  If you agree to participate in this study, you will complete an on-line 
survey. The first section of the survey will include general demographic questions about your gender, 
age,  job, income and transportation. The second section is a general knowledge questionnaire about 
current environmental issues. The third and fourth sections will measure a person's tendency to 
participate in certain behaviors and the fifth section will assess your behavioral intent. The survey will 
take about 10 minutes to complete.      
Risks:  I do not anticipate any risks to you participating in this study other than those encountered in 
day-to-day life.      
Benefits:  There are no direct benefits to you at this time.      
Compensation:  There is no compensation for your participation.      
Your answers will be confidential:  The records of this study will be kept private. In any sort of report 
we make public we will not include any information that will make it possible to identify you.      
Taking part is voluntary:  Taking part in this study is completely voluntary. You may skip any questions 
that you do not want to answer. If you decide to take part, you are free to withdraw by closing your 
browser at any time.      
If you have questions:  The researcher conducting this study is University of Nebraska at Lincoln 
graduate student, Jessica Kirk. If you have any questions, please contact me at xxx@xxx.com or my 
faculty advisor, Ms. Katherine Ankerson, at xxx@xxx.com.     
If you have any concerns about being a research participant or to report any concerns about the study 
please contact the UNL Institutional Review Board at xxx-xxx-xxxx and reference the IRB approval 
number IRB#xxxxxxx.  Please select one option below and click the arrow to continue 
79 
 
# Answer  
 
Response % 
1 
I have read the above information. I 
am at least 19 years old. I consent to 
take part in the study 
  
 
8 100% 
2 
I do not wish to participate in the 
study 
 
 
0 0% 
 Total  8 100% 
 
2.  1. What is your gender? 
# Answer  
 
Response % 
1 Male  
 
0 0% 
2 Female   
 
8 100% 
 Total  8 100% 
 
3.  What is your age? (U.S. Census 7 Categories) 
# Answer  
 
Response % 
1 Under 15 years  
 
0 0% 
2 15 to 24 years  
 
0 0% 
3 25 to 34 years   
 
2 25% 
4 35 to 44 years  
 
0 0% 
5 45 to 54 years   
 
2 25% 
6 55 to 64 years   
 
3 38% 
7 65 years and over   
 
1 13% 
 Total  8 100% 
 
4.  What is the highest level of education you have completed? 
# Answer  
 
Response % 
1 Less Than High School  
 
0 0% 
2 High School / GED  
 
0 0% 
3 Some College   
 
1 13% 
4 2-year College Degree  
 
0 0% 
5 4-year College Degree   
 
3 38% 
6 Master's Degree   
 
3 38% 
7 Doctoral Degree   
 
1 13% 
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8 Professional Degree (JD, MD)  
 
0 0% 
 Total  8 100% 
 
5.  What most closely describes your employment type? 
# Answer  
 
Response % 
1 Full Time   
 
5 63% 
2 Part Time   
 
3 38% 
 Total  8 100% 
 
6.  In what kind of business or industry do you work? 
Responses are Confidential  
 
7.  What is your job title? 
Responses are Confidential 
 
8. What is your combined annual household income? 
# Responses are Confidential 
1 under $20,000 
2 $20,000 - $39,999 
3 $40,000 - $59,999 
4 $60,000 - $79,999 
5 $80,000 - $99,999 
6 $100,000 - $119,999 
7 $120,000 - $149,999 
8 $150,000 + 
 Total 
 
9.  Do you own or have access to a vehicle on a daily basis? 
# Answer  
 
Response % 
1 Yes   
 
8 100% 
2 No  
 
0 0% 
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 Total  8 100% 
 
10.  Do you have access to some sort of public transportation (ex. bus or rail) on a 
daily basis? 
# Answer  
 
Response % 
1 Yes   
 
4 50% 
2 No   
 
4 50% 
 Total  8 100% 
 
11.  Approximately how far, in miles, do you work from your home? 
# Answer  
 
Response % 
1 Under 1  
 
0 0% 
2 1 - 5   
 
5 63% 
3 5 - 10  
 
0 0% 
4 10 - 15  
 
0 0% 
5 15 - 20   
 
1 13% 
6 20 - 30  
 
0 0% 
7 30 or More   
 
2 25% 
 Total  8 100% 
 
12.  There are many different kinds of animals and plants, and they live in many 
different types of environments. What is the word used to describe this idea? Is it… 
# Answer  
 
Response % 
1 Multiplicity  
 
0 0% 
2 Biodiversity   
 
8 100% 
3 Socio-economics  
 
0 0% 
4 Evolution  
 
0 0% 
 Total  8 100% 
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13.  Carbon monoxide is a major contributor to air pollution in the U.S. Which of the 
following is the biggest source of carbon monoxide? 
# Answer  
 
Response % 
1 Factories and businesses   
 
1 13% 
2 People breathing  
 
0 0% 
3 Motor vehicles   
 
7 88% 
4 Trees  
 
0 0% 
 Total  8 100% 
 
14.  How is most of the electricity in the U.S. generated? 
# Answer  
 
Response % 
1 Burning oil, coal, and wood   
 
7 88% 
2 Nuclear power  
 
0 0% 
3 Solar energy  
 
0 0% 
4 hydro-electric power plants   
 
1 13% 
 Total  8 100% 
 
15.  What is the most common cause of pollution of streams, rivers, and oceans? 
# Answer  
 
Response % 
1 Dumping of garbage by cities   
 
1 13% 
2 
Surface water running off yards, city 
streets, paved lots, and farm fields 
  
 
7 88% 
3 
Trash washed into the ocean from 
beaches 
 
 
0 0% 
4 Waste dumped by factories  
 
0 0% 
 Total  8 100% 
 
16.  Which if the following is a renewable resource? 
# Answer  
 
Response % 
1 Oil  
 
0 0% 
2 Iron Ore  
 
0 0% 
3 Trees   
 
8 100% 
4 Coal  
 
0 0% 
83 
 
 Total  8 100% 
 
17.  Ozone forms a protective layer in the earth's upper atmosphere. What does ozone 
protect us from? 
# Answer  
 
Response % 
1 Acid rain  
 
0 0% 
2 Global warming   
 
1 13% 
3 Sudden changes in temperature  
 
0 0% 
4 Harmful, cancer-causing sunlight   
 
7 88% 
 Total  8 100% 
 
18.  Where does most of the garbage in the U.S. end up? 
# Answer  
 
Response % 
1 Oceans  
 
0 0% 
2 Incinerators  
 
0 0% 
3 Recycling centers  
 
0 0% 
4 Landfills   
 
8 100% 
 Total  8 100% 
 
19.  What is the name of the primary federal agency that works to protect the 
environment? 
# Answer  
 
Response % 
1 
Environmental Protection Agency 
(the EPA) 
  
 
8 100% 
2 
Department of Health, Environment, 
and Safety (the DHES) 
 
 
0 0% 
3 
National Environmental Agency (the 
NEA) 
 
 
0 0% 
4 
Federal Pollution Control Agency 
(the FPCA) 
 
 
0 0% 
 Total  8 100% 
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20.  Which if the following household wastes is considered hazardous waste? 
# Answer  
 
Response % 
1 Plastic packaging   
 
1 13% 
2 Glass  
 
0 0% 
3 Batteries   
 
7 88% 
4 Spoiled food  
 
0 0% 
 Total  8 100% 
 
21.  What is the most common reason that an animal species becomes extinct? 
# Answer  
 
Response % 
1 Pesticides are killing them  
 
0 0% 
2 
Their habitats are being destroyed 
by humans 
  
 
8 100% 
3 There is too much hunting  
 
0 0% 
4 
There are climate changes that affect 
them 
 
 
0 0% 
 Total  8 100% 
 
22.  Scientists have not determined the best solution for disposing of nuclear waste. In 
the U.S., what do we do with it now? 
# Answer  
 
Response % 
1 Use it as nuclear fuel   
 
1 13% 
2 Sell it to other countries  
 
0 0% 
3 Dump it in landfills  
 
0 0% 
4 Store and monitor the waste   
 
7 88% 
 Total  8 100% 
 
23.  What is the primary benefit of wetlands? 
# Answer  
 
Response % 
1 Promote flooding  
 
0 0% 
2 
Help clean the water before it enters 
lakes, streams, rivers, or oceans 
  
 
8 100% 
3 
Helps keep the number of 
undesirable plants and animals low 
 
 
0 0% 
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4 Provide good sites for landfills  
 
0 0% 
 Total  8 100% 
 
24.  Listed below are statements about the relationship between humans and the 
environment. Please indicate the degree to which you agree with each item. 
# Question 
Strongly 
Agree 
A
g
r
e
e 
Neither 
Agree nor 
Disagree 
Disagree 
Strongly 
Disagree 
Responses Mean 
1 
We are approaching 
the limit of the 
number of people the 
earth can support. 
3 2 1 1 0 7 2.00 
2 
Humans have the right 
to modify the natural 
environment to suit 
their needs. 
0 1 1 3 2 7 3.86 
3 
When humans 
interfere with nature, 
it often produces 
disastrous 
consequences. 
5 1 1 0 0 7 1.43 
4 
Human ingenuity will 
insure that we do not 
make the earth 
unlivable. 
0 1 2 3 1 7 3.57 
5 
Humans are severely 
abusing the earth 
4 1 1 0 1 7 2.00 
6 
The earth has plenty 
of natural resources if 
we just learn how to 
develop them. 
2 3 0 1 1 7 2.43 
7 
Plants and animals 
have as much right as 
humans to exist. 
4 3 0 0 0 7 1.43 
8 
The balance of nature 
is strong enough to 
cope with the impacts 
of modern industrial 
nations. 
0 0 1 4 2 7 4.14 
9 
Despite our special 
abilities, humans are 
4 2 1 0 0 7 1.57 
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still subject to the laws 
of nature. 
10 
The so-called 
"ecological crisis" 
facing humankind has 
been greatly 
exaggerated. 
0 0 2 1 4 7 4.29 
11 
The earth is like a 
spaceship with very 
limited room and 
resources. 
2 3 2 0 0 7 2.00 
12 
Humans were meant 
to rule over the rest of 
nature. 
0 0 3 1 3 7 4.00 
13 
The balance of nature 
is very delicate and 
easily upset. 
4 0 3 0 0 7 1.86 
14 
Humans will 
eventually learn 
enough about how 
nature works to be 
able to control it. 
0 1 2 2 2 7 3.71 
15 
If things continue on 
their present course, 
we will soon 
experience a major 
environmental 
catastrophe. 
4 1 2 0 0 7 1.71 
 
25.  Listed below are questions regarding frequency of actions. Please indicate the 
frequency in which you currently participate in each action. 
# Question Always Sometimes Unsure Rarely Never Responses Mean 
1 
Walk to one or more of 
the following or similar 
services; Bank, 
Supermarket, Beauty 
salon, Park, Grocery Store, 
Post office , Restaurant, 
Fitness Center, Laundry, 
Cleaners, Place of 
Worship, Daycare. 
0 4 0 0 3 7 3.29 
2 
Use public transportation 
such as the bus or rail. 
0 4 0 1 2 7 3.14 
3 Bicycle when you 0 2 0 1 4 7 4.00 
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otherwise would have 
driven a vehicle or used 
public transportation. (Ex. 
To and from work, to the 
store) 
4 
Drive an alternative fuel or 
alternative technology 
vehicle. * 
0 0 0 0 7 7 5.00 
5 
Carpool or ride-share with 
one or more people. 
1 2 0 1 3 7 3.43 
6 
Recycle paper (Ex. office, 
newspaper) 
6 1 0 0 0 7 1.14 
7 
Recycle corrugated 
cardboard 
6 1 0 0 0 7 1.14 
8 Recycle Glass 6 1 0 0 0 7 1.14 
9 Recycle Plastic 5 2 0 0 0 7 1.29 
10 
Recycle metal (Ex. 
aluminum or tin cans) 
6 1 0 0 0 7 1.14 
11 Smoke cigarettes indoors 0 0 0 0 7 7 5.00 
12 Smoke cigarettes outdoors 0 0 0 0 7 7 5.00 
13 
Turn of lights that are not 
in use or needed to 
perform you current task 
to conserve energy. 
5 2 0 0 0 7 1.29 
14 
Adjust the thermostat 
and/or air flow in the 
space to conserve energy. 
5 2 0 0 0 7 1.29 
 
26.  Listed below are questions regarding frequency of actions. Please indicate the 
frequency in which you are willing to participate in each action. 
# Question 
Always 
Willing 
Sometimes 
Willing 
Unsure 
Rarely 
Willing 
Never 
Willing 
Responses Mean 
1 
Walk to one or more of 
the following or similar 
services; Bank, 
Supermarket, Beauty 
salon, Park, Grocery 
Store, Post office , 
Restaurant, Fitness 
Center, Laundry, 
Cleaners, Place of 
Worship, Daycare. 
3 3 0 0 1 7 2.00 
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2 
Use public 
transportation such as 
the bus or rail. 
2 4 0 0 1 7 2.14 
3 
Bicycle when you 
otherwise would have 
driven a vehicle or used 
public transportation. 
(Ex. To and from work, 
to the store) 
2 3 0 0 2 7 2.57 
4 
Drive an alternative fuel 
or alternative 
technology vehicle. * 
4 0 1 0 1 6 2.00 
5 
Carpool or ride-share 
with one or more 
people. 
3 2 1 0 1 7 2.14 
6 
Recycle paper (Ex. 
office, newspaper) 
6 1 0 0 0 7 1.14 
7 
Recycle corrugated 
cardboard 
6 1 0 0 0 7 1.14 
8 Recycle Glass 7 0 0 0 0 7 1.00 
9 Recycle Plastic 7 0 0 0 0 7 1.00 
10 
Recycle metal (Ex. 
aluminum or tin cans) 
7 0 0 0 0 7 1.00 
11 
Smoke cigarettes 
indoors 
0 0 0 0 7 7 5.00 
12 
Smoke cigarettes 
outdoors 
0 0 0 0 7 7 5.00 
13 
Turn of lights that are 
not in use or needed to 
perform you current 
task to conserve 
energy. 
5 2 0 0 0 7 1.29 
14 
Adjust the thermostat 
and/or air flow in the 
space to conserve 
energy. 
5 2 0 0 0 7 1.29 
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Appendix F 
Site B LEED-NC Score Card  
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Source: United States Green Building Council. (n.d.) LEED for New Construction: Version 2.1 
Credit Check List. Retrieved May 22, 2010 from 
<http://www.usgbc.org/DisplayPage.aspx?CMSPageID=220>.
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Appendix G 
LEED-NC credits hypothesized to influence occupant behavior 
 
 
LEED-NC Version 2.1 Rating System 
Sustainable Sites: Credit 4.1 
 
 
 
 
 
Source: United States Green Building Council. (2003) LEED for New Construction: 
Version 2.1 Rating System, 5. Retrieved May 22, 2010 from 
<http://www.usgbc.org/DisplayPage.aspx?CMSPageID=220>. 
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Appendix G 
LEED-NC credits hypothesized to influence occupant behavior 
 
 
LEED-NC Version 2.1 Rating System 
Sustainable Sites: Credit 4.2 
 
Source: United States Green Building Council. (2003) LEED for New Construction: 
Version 2.1 Rating System, 6. Retrieved May 22, 2010 from 
<http://www.usgbc.org/DisplayPage.aspx?CMSPageID=220>. 
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Appendix G 
LEED-NC credits hypothesized to influence occupant behavior 
 
 
LEED-NC Version 2.1 Rating System 
Sustainable Sites: Credit 4.3 
 
 
 
Source: United States Green Building Council. (2003) LEED for New Construction: 
Version 2.1 Rating System, 7. Retrieved May 22, 2010 from 
<http://www.usgbc.org/DisplayPage.aspx?CMSPageID=220>. 
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Appendix G 
LEED-NC credits hypothesized to influence occupant behavior 
 
 
LEED-NC Version 2.1 Rating System 
Sustainable Sites: Credit 4.4 
 
 
Source: United States Green Building Council. (2003) LEED for New Construction: 
Version 2.1 Rating System, 8. Retrieved May 22, 2010 from 
<http://www.usgbc.org/DisplayPage.aspx?CMSPageID=220>. 
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Appendix G 
LEED-NC credits hypothesized to influence occupant behavior 
 
 
LEED-NC Version 2.1 Rating System 
Materials and Resources: Prerequisite 1 
 
 
 
 
Source: United States Green Building Council. (2003) LEED for New Construction: 
Version 2.1 Rating System, 33. Retrieved May 22, 2010 from 
<http://www.usgbc.org/DisplayPage.aspx?CMSPageID=220>. 
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Appendix G 
LEED-NC credits hypothesized to influence occupant behavior 
 
 
LEED-NC Version 2.1 Rating System 
Indoor Environmental Quality: Credit 6.1 
 
 
 
 
Source: United States Green Building Council. (2003) LEED for New Construction: 
Version 2.1 Rating System, 60. Retrieved May 22, 2010 from 
<http://www.usgbc.org/DisplayPage.aspx?CMSPageID=220>. 
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Appendix G 
LEED-NC credits hypothesized to influence occupant behavior 
 
 
LEED-NC Version 2.1 Rating System 
Indoor Environmental Quality: Credit 6.2 
 
 
 
 
 
Source: United States Green Building Council. (2003) LEED for New Construction: 
Version 2.1 Rating System, 61. Retrieved May 22, 2010 from 
<http://www.usgbc.org/DisplayPage.aspx?CMSPageID=220>. 
